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1. INTRODUCTION

The Naval Facilities Engineering Service Center (NFESC) surveyed various Department
of Defense (DOD) activities in order to determine if any of them have conducted demonstrations
and evaluations of storm water treatment technologies. Of the 14 environmental activities that
NFESC contacted, only two had attempted to evaluate storm water treatment technologies.

NFESC conducted this survey in cooperation with Concurrent Technologies Corporation’s
(CTC) Bremerton Office. CTC is working for Puget Sound Naval Shipyard (PSNS) on the
National Defense Center of Environmental Excellence program “to address high priority
environmental problems for the Department of Defense (DOD), other government organizations,
and the industrial community.” One of the environmental problems, which CTC is evaluating
for PSNS, is pollution from storm water runoff from industrial areas. This survey is to help CTC
determine whether any Navy, or DOD activities, have extensively studied the pollution reduction
efficiency of any structural storm water treatment technologies or any non-structural best
management practices (BMPs). This information will be used to help CTC identify storm water
research needs.

2. APPROACH

This effort consisted of contacting environmental personnel at SPAWARSYSCEN, NFESC,
various Navy installations, Air Force Center of Environmental Excellence (AFCEE), Army
Environmental Center (AEC), and Army Corps of Engineers. To narrow down the number of
Navy installations to survey for this study, NFESC relied on the results from a Navy-wide water
and wastewater systems survey conducted on July 1999 by NFESC for the Chief of Naval
Operations Shore Compliance Branch.

3.  FINDINGS
3.1 Storm Treat™ Technology Evaluation by SPAWARSYSCEN

SPAWARSYSCEN has evaluated the StormTreat™™ technology system, one of the
technologies listed in CTC’s own report, “Storm Water Needs Assessment and Technology, Nov
18, 1999.” The StormTreat™ system is a modular treatment system that utilizes filtration,
sedimentation, skimming, and biofiltration with the use of native species of bulrush grasses.
Simply speaking, it is a wetland in a box.

The StormTreat™ system is located adjacent to a parking lot for Naval Base Point Loma,
and is down-gradient to McClellan Road, which runs by Naval Base Point Loma. The land area
that feeds into the treatment system is comprised of McClellan Road and adjacent areas, and is
fairly steep and hilly, which allows sufficient gravity flow through the system. The treated storm
water and any overflow are discharged directly into San Diego Bay. The State of California has
listed San Diego Bay as “impaired” due to sediment toxicity, benthic effects, and levels of
copper higher than established water quality standards. The causes of these impairments are
from point sources and non-point sources.




SPAWARSYSCEN installed the StormTreat™ system in 1997, with the support of Naval
Base Point Loma, to demonstrate StormTreat’s effectiveness in semi-arid climates, document
maintenance needs for this system, and as a proactive approach to addressing storm water
pollution. Storm water flows into two 200-gallon cylindrical plastic basins, and each basin feeds
to a set of two StormTreat™ tanks, for a total of four tanks on-site. Each tank is 10 feet in
diameter and 4 feet in height. The tanks were planted with the native species of bulrush grasses
Scirpus acutus and Scirpus robustus. To keep the plants alive during the dry seasons, each set of
tanks has a sump pump powered by a solar panel on a pole, and water was added twice in 1999.
A plastic liner was placed 1 foot below the surface of the pea gravel where the bulrushes grow so
that water pumped to the surface would not flow immediately back down.

A number of problems were encountered and solved through this project, which could
provide valuable lessons learned. One problem was that the site for the treatment system has
possible archeological significance. This problem was solved by placing the system above
ground and burying it behind a retaining wall filled with gravel. Another problem was that
drainage patterns were not always self-evident and storm drain maps were not always accurate.
This problem was solved with extensive site investigations including conducting smoke tests and
observing the water flow as a fire fighter sprayed down the study area. Only one of the tanks had
a slight problem with the bulrush dying, which could have been due to a slightly lower water
level in that tank.

The final report for this evaluation is still pending. However, the study has shown that the
StormTreat™ system has with statistical significance, lowered pollutant levels in storm water
runoff for the parameters:

Total petroleum hydrocarbon

Unresolved complex mixture of petroleum hydrocarbon
Total resolved hydrocarbon

Extracted organic material

Chemical oxygen demand

Total kjedahl nitrogen

Zinc

A good confirmation could not be reached for the following parameters:

Total phosphorus
Lead

Cadmium

Chromium

Aluminum

Total suspended solids

The total suspended solids results may have been influenced by high sediment loading due
to erosion in the basin.




3.2  Tidally Influence Construction Wetlands Studied by NFESC

The Restoration Branch of NFESC has installed and studied tidally influenced constructed
wetlands at Naval Amphibious Base, Little Creek. The constructed wetlands are two rectangular
cells, totaling about 1.5 acres. It was built to determine if a constructed wetland in a tidal setting
could improve storm water runoff water quality. The treatment efficiency for this wetland could
not be determined, since the pollutant levels of the influent were at non-detect or at very low
levels.

The source of the water for the wetlands is a channel, which drains runoff from a large area
comprising of residential, commercial, and military/industrial zones. The area within and
surrounding the 2,147-acre facility is highly developed with industrial, residential, recreational,
and infrastructure land uses bordered on all sides except the Bay. The planimetered area of the
drainage basin contributing to the wetland is 58.9 acres. The potential sources of pollutants were
identified as

e  Stormwater runoff from the drainage area
e  Amphibious Base landfill seepage
e  Demineralizer pond

Check valves were installed at the entrance and exit of the wetland so flow through the
wetland would be one-way, and flush through the system driven by the rise and fall of the tides,
twice daily on average. The wetland was planted with salt-tolerant species including Spartina
species.

This study, as mentioned, was not able to determine treatment efficiency. Investigation of
metals in surface soil/sediment did yield interesting results, however. Generally, metals
concentrations in sediment during the active growing seasons of late spring, summer, and early
fall were lower than in the dormant seasons. The concentration of metals in plant tissues showed
the opposite pattern: concentrations were higher during the active growing season. It is believed
that Spartina alterniflora concentrates metals in its tissue from the rooted zones during active
growth, but releases these metals as the plants go dormant in the fall. Analysis of samples
included TCLP metals and TCLP volatiles and semi-volatiles s (including pesticides and
herbicides.)

3.3  Ecxisting Storm Water Systems Not Evaluated at Navy Locations

NFESC did not find any other Navy or DOD studies on storm water treatment technologies.
However, NFESC was able to determine from a July 1999 Navy-wide Water and Wastewater
Systems Survey, that out of 181 activities and installations, only 14 had reported using a form of
storm water treatment technology. NFESC contacted a few of these installations and the
findings are presented below.



3.3.1 Submarine Base, Bangor (SUBASE Bangor)

SUBASE Bangor has about three oil water separators and five detention ponds. The three
main ponds are roughly 900 cubic yards in size. The parameters measured for these ponds are:

Total suspended solids (TSS)
Aluminum

Iron -

Zinc

Copper

Lead

Chemical oxygen demand (COD).

pH is monitored on one detention pond. SUBASE Bangor consists of light industrial areas,
housing, and undeveloped areas. There are several outfalls that do not go through these
detention ponds, but all of the light industrial areas do. SUBASE Bangor has not conducted any
studies regarding structural or non-structural BMPs; however, has noticed that construction
BMPs such as silt fences and hay bales have visually improved water quality.

3.3.2 Naval Air Engineering Station (NAES) Lakehurst

NAES Lakehurst has two equalization basins that treat a combination of storm and process
water from the catapult testing area and aircraft arrestor area. The basins are in place as required
by the state of New Jersey. The facility is located within sensitive pinelands, with groundwater
just 6 feet below ground surface. The area treated is a 4- to 5- acre land with a 12,000-foot feet
runway, and is entirely paved over. The systems’ treatment capability includes equalization
(200,000-gallon capacity), small oil water separators (for final polishing), and is discharged to a
local stream. The systems are automated, with an adjustable detention time. Each system has a
throughput of about 275 gallons per minute. The parameters and limits for these systems are:

Parameter Limits

pH 55-175
Temperature 30°C

TSS 10 - 20 ppm
COD 100 ppm
Iron no limit
Chromium (Total) 100 ppb
Zinc 1,000 ppb
Copper 1,000 ppb
Total Petroleum Hydrocarbon (TPH) 10 ppm

ppm = parts per million; ppb = parts per billion

3.3.3 Naval Air Station (NAS) Brunswick




NAS Brunswick has six detention ponds, which they believe is working well, but has
maintenance problems stemming from an active beaver population. The Maine Department of
Environmental Protection requires these ponds, as part of the State’s Coastal Zone Management
Act Program. The ponds vary in size from 1 acre to the natural 15-acre pond. The ponds treat
runoff from about 4,500 acres, 40% of which are light industrial. The southern end of the Base
is undeveloped. NAS Brunswick has not studied the effectiveness of these ponds, but may in the
future if required by the Department of Environmental Protection. The parameters monitored for
are:

. Petroleum aromatic hydrocarbon (PAH)
. Biological oxygen demand (BOD)
. Total suspended solids

3.3.4 NAS Patuxent River

NAS Patuxent River uses oil water separators to treat storm water runoff. Other measures
NAS Patuxent River takes to prevent storm water pollution are not treatment technologies, but
management measures such as riparian buffers and shoreline protection.

3.3.5 Commander Naval Region Mid-Atlantic (CNR MIDLANT)

CNR MIDLANT has several installations that use oil water separators (for example, at wash
racks) but have not done any effectiveness studies. MIDLANT activities have only taken
quarterly storm water samples to comply Virginia’s Department of Environmental Quality
monitoring requirements. The MIDLANT installations use non-structural BMPs to minimize
storm water contamination, such as sweeping.

3.3.6 Naval Surface Warfare Center (NSWC) Crane

NSWC Crane has sedimentation basins at two heavy equipment racks, which collect solids
and heavy dirt from vehicle washing. NSWC Crane also has sedimentation basins below a
demolition range. The basins are located at the base of the hill where ammunition is detonated.
NSWC also uses filters, fabric fences, and bales of straw to minimize erosion and storm water
contamination.

3.3.7 Other Navy Installations with Storm Water Treatment Systems

NFESC attempted but was not able to contact the following installations:

e  Naval Surface Warfare Center Carderock Division (NSWCCD), Bayview
Detachment, Idaho (Treatment System Unidentified)

° NSWCCD Carderock, West Bethesda, Maryland (Storm Water Settling Ponds)

e  NSWCCD Memphis Detachment, Florida (Storm Water Settling Pond)




) Naval Undersea Warfare Center, Newport Division, Rhode Island (Detention
Basins, Natural Wetlands, Oil Water Separators)

e  Fleet Industrial Supply Center Puget Sounds, Washington (Oil Water Separators)

34  Telephone Conversations
34.1 Air Force

NFESC spoke with contacts at the eastern, western, and central regions of the Air Force
Center of Environmental Excellence (AFCEE). The people we spoke to were not aware of any
studies to determine the effectiveness of BMPs or storm water technologies. The contact from
AFCEE Central Region stated that installations implement BMPs in order to comply with
management plans and permitting requirements, but do little in the way of documenting the BMP
effectiveness.

342 Army

NFESC spoke with people at the Army Environmental Center and at the Army Corps of
Engineers. The contacts indicated that the Army uses recommended BMPs to address storm
water issues. The Army has no documented studies. The Army’s approach is to develop
watershed protocol based on information from the field. Treatment technology can be expensive
and often requires maintenance. The goal is to prevent storm water contamination in the first
place. For example, if there is runoff from a range, they develop a strategy to control this runoff
or runoff from other sources in the watershed. As a rule, Army installations conduct an
evaluation based on the given watershed information and do what makes sense.

Army concerns for storm water technologies include lack of O&M funds and human
resources for maintenance and the extra effort for training. For future studies, AECs suggested
topics are:

e  Controlling mercury from air deposition (a widespread problem)
e  Constructing wetlands
e  Correct piping into storm water

Other Army agencies that may be studying the feasibility of these technologies are:

U. S. Soil Conservation Service

Waterways Experiment Station, Mississippi
CREEL Cold Region Environmental Research Lab
EPA Research Labs

Again, the Army’s goal is to eliminate discharge. The Army is leading an effort to evaluate
watersheds. Five installations will participate (includes 2 Army, 1 Navy, 1 Marine Corps, and 1




Air Force). Each installation will be reviewed and evaluated. The resulting documentation will
provide a protocol process for other bases.

Army Corps of Engineers (ACE), Western Region, indicated that they do not have any data
because their current permit only requires BMPs to be installed and there is no monitoring
program. However, this year’s state permit is now undergoing public review and will require a
monitoring program if the nearby body of water is a designated impaired body of water.

As far as identifying the correct BMPs, the current practice is to use the San Francisco
Regional Water Quality Control Board’s Field Manual on Erosion and Sediment Control. This
Field Manual can be ordered for about $50 at (510) 464-7900 (Friends of the SF Estuary).
Further information on how this manual is used can be obtained from an erosion workshop given
every year. For more information about this workshop, check their web site at
http://www.abag.ca.gov/bayarea/sfep/programs/construction/index.html. The best source of
current erosion control technologies is the International Erosion Control Association at
http://www.ieca.org/index_conference.html. ACE will be specifying "tackified straw" as the
default erosion BMP and "fabric rolls" as the default sedimentation BMP in all of their
construction contracts.

35 Other Potential Sources of Information

NFESC did not find any other information sources for DOD studies on storm water
treatment technologies or best management practices. The Chief of Naval Operations has a
contractor developing a table of Best Management Practices. However, the table is just a
compendium of existing BMPs and does not include information on treatment efficiencies (see
Appendix A) Organizations outside DOD that have put together information on effectiveness of
storm water treatment technologies include the Urban Water Resources Research Council
(UWRRC), http://www.bmpdatabase.org, and, as recommended by NAS Patuxent River, the
Center for Watershed Protection http://www.cwp.org.

The UWRRC in a cooperative agreement with the Environmental Protection Agency has
compiled over 90 BMP studies conducted over the past 15 years. The database compiled allows
querying by BMP type, BMP group, or by contaminants removed.

The Center for Watershed Protection is a non-profit, non-membership organization
established to assist local governments in 30 states and the District of Columbia to:

¢ Understand and define the relationship between urban growth and the degradation
of watersheds.

e Link specific land uses to water quality.




o Educate public and private sectors about the need for greater protection of our
waters through watershed protection.

e Advise communities on the most reliable and effective ways to protect and restore
watersheds over the entire development cycle.

e Bring together new approaches to watershed management by promoting
technology-transfer and professional dialog.

Of possible interest is their publication National Pollutant Removal Performance Database
— 2000 — 2™ Edition. This publication contains “summaries of more than 135 urban pollutant
removal monitoring studies. It includes a statistical and graphical comparison of removal rates
for six groups of storm water management practices: ponds, wetlands, open channels, filters,
infiltration and on-site devices. In addition, key research gaps in terms of parameters and
practices are identified.”

4 CONCLUSION

NFESC found two studies DOD-wide dealing with storm water treatment technologies and
BMPs: SPAWARSYSCEN found favorable results from StormTreat™™ tank system and NFESC
Restoration Branch discovered an interesting cycling of metals concentration in a constructed
tidally influenced wetland. All the activities contacted indicated that they comply with permit
requirements and implement needed BMPs, but have not conducted special studies to identify
effectiveness of the BMPs. The few installations that have treatment technologies for storm
water have fairly simple systems such as detention ponds and oil water separators.

Various Army and Air Force personnel contacted in the survey indicated that they have no
knowledge of studies regarding treatment technology, and that their installations comply with
storm water management plans and permits. The Army has expressed concerns about installing
storm water technologies due to lack of operations and maintenance funds, lack of human
resources for maintenance, and the extra effort required to train personnel on managing these
systems. No Marine Corps personnel were contacted for this survey, since the Marine Corps
relies on the Navy to provide environmental and engineering support.




APPENDIX A

BEST MANAGEMENT PRACTICES FOR
IMPLEMENTING AND COMPLYING
WITH THE CLEAN WATER ACT

INTRODUCTION

Best Management Practices (BMPs) can be used to protect waterbodies from contaminated
runoff associated with events such as spills, construction, maintenance activities, daily facility
operations, and other activities. Specifically, BMPs serve as useful tools in implementing and
complying with CWA initiatives such as the Total Maximum Daily Load (TMDL) and storm
water programs. In addition, BMP implementation provides a step-by-step method for
improving water quality by focusing on local impacts first.

This document contains a listing of three types of BMPs: structural, nonstructural, and

~ preventive maintenance BMPs for storm water runoff.

1.  Structural BMPs typically require construction or development of a separate
structure, such as an oil-water separator, to achieve desired results.

2. Nonstructural BMPs can be implemented into daily programs with minimal effort
and often at low cost.

3.  Preventive maintenance BMPs can be implemented to prevent contamination of
storm water; the list is based on a review of activity storm water discharge permits.

Note: This document is just a partial listing of the commonly used BMPs and does not contain all
of the BMPs that currently exist. However, as more information becomes available on other
BMPs, this document will be updated and posted on the CWASSC website:
http://www.denix.osd.mil/denix/DOD/Working/CWASSC/.

A-1
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